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2 o DA frEdE HE8n AL ol43d FINAUZL AYsanh DA $37L S SuA ANSYA S99 PN 3 AAHY ARG
Al & octamethyl cyclotetrasiloxane(OMCS)9} B4to2 AWBAAF 2.9(0/D) A §329 HAo| d& APAL}. ZLe o] APEAL g4
Aot Z&9 715 S olsialy] A3 woje AUBHA/LY/Z/Z LAY SAASL Ze LA DL Ao 8 2/OMCS/Z 2 A2 2(PG)e)
FEAA 3R HAEE ol &ste ZAEAT S AREHALAA Y9 $IEE PGE g gl Zobsldnh DA $85E OMCSY %
7F 70~90% W)Xt AdgEe] 20~30 dyne/cm EHIA T AN oW, DA FHEL 10 m AE 27|19 FLF FAOE O/W Fo|Yt}.

Abstract: D phase emulsification has been developed and elucidated the emulsification mechanism by using phase diagrams. The process of D
phase emulsification begins with the formation of isotropic surfactant solution, follows by formation of oil-in-surfactant (O/D) gel emulsion by
dispersion of octamethylcyclotetra siloxane(OMCS) in the surfactant solution. Polyols were essential components for this experiments. To understand
the function of polyols, the solution behaviors of nonionic surfactant/oil/water/polyol systems were investigated by the ternany phase diagrams of
polyoxyethylene oleyl ether/OMCS/propylene glycol(PG) aqueous solutions. The solubility of oil in the isotropic surfactant phase was increased with
the addition of PG. D phase emulsion was formed in the range of 70~90% of OMCS and 2.0~3.0 dyne/cm of interfacial tension and the structure
was homogenious spherical and O/W type and its diameter was about 10 ym.
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POE:POE oleyl ether(Emalex 515, AlZ¢: Nihon emulsion),
PNP:POE nonyl phenyl ether(Emalex NP 12, #A|Z4: Nihon
emulsion), OMCS : octamethylcyclotetrasiloxane (Silicone 244, A
Z9: Dow corning), CSA : cetostearyl alcohol(Lanette O, AZY:
Henkel), mineral oil(Drakeol 7, #Z9: Dragoco), ODA:octyl
dodecanol(Eutanol G, AZ4¥: Henkel) Sold, I%9 A% ¢
H oS AHgETh
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Table 1. Characteristics of Main Materials
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Figure 1. The ternary phase diagram of polyoxyethylene oleyl
ether(POE)/propyleneglycol(PG)+water/OMCS system at 30 TC.

Material Structure Density (25 C) | Surface tension (dyne/cm) Characteristics
CHz CHs
?/ ~ 0 - colorless
C . I..—CHs . iqui
Octamethy’ g s’ 0983 178 clear liqud
cyclotetrasiloxane CHs"] i CH « volatile property
O\ . /O * nonirritation
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- antibiotics
+ solvent of color and perfume
C18H3sOCH2CH2 .
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oleyl ether n=14-15 - acid, alkali resistant
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Table 2. D Phase Emulsion Formulations (Emulsion 1~6)

Y e Alzel B4 811

Polyoxyethylene Oieylether

Emulsion 1
Raw materials A-1| A-2 | A3 | A4 | A5 | A6
Hostacerine WO 1.0 15 2.0 30 5.0 10.0
Propylene glycol 20 | 125 24.0 33.0 345 375
DI water 20 | 125 | 240 | 330 | 345 | 375
Silicone 244 950 | 725 | 490 | 300 | 300 | 100 -
O ®K-20 ® £ .ob('f-lé:i : ~
® K17 oK @k ® K19 Ok ~

Emulsion 2 (50)5:ater » - - oK®

(50)Propylene Glycol Ogtamethylcyclotetra
Raw materials B-1| B2 | B-3 | B4 | B5 | B6 siloxane
Arlacel 83 10| 15 | 20 | 30 | 50 | 100 Figure 2. The temary phase diagram of polyoxyethylene oleyl
Propylene glycol 20 | 125 | 240 | 330 | 345 | 375 ether/propylene glycol+water/octamethylcyclotetra siloxane system
DI water 20 | 125 | 240 | 330 | 345 | 375 at 30 C.
Silicone 244 90| 725 | 490 | 300 | 300 | 100
Emulsion 3
Raw materials Cl1l{ C2 1] C3|C4 ]| C5 | C6
Emalex NP 12 10 1.0 10 10 50 100
Propylene glycol 20 | 125 245 345 345 375
DI water 20 | 125 | 245 | 345 | 345 | 375
Silicone 244 %0} 740 | 5.0 | 300 | 300 | 100
Emulsion 4
Raw materials K-1] K2 | K-3 | K4 | K-5 | K-6
Emalex 515 200 400 | 300 | 200 | 100 5.0
Propylene glycol 200 | 150 100 10.0 75 50
DI water 200 | 150 | 100 | 100 75 50
Silicone 244 1001 300 | 500 | 600 750 850 Figure 3. Photograph of D phase emulsion by cryo-SEM.
Emulsion 5 Table 3. Resistance Values of D Phase and D Phase Emulsion
Raw materials K-7| K8 | K-9 | K10 | K-11 | K-12 D phase | Value(M2) | D phase emulsion | Value(MQ)
Emalex 515 10 | 100 | 150 2.0 40 40 K-1 070 K - 11 160
Propylene glycol 75 25 55 125 130 80 K-2 120 K - 14 970
DI water 75 | 25 55 125 | 130 8.0 K-3 065 K-15 985
Emulsion 6 K-5 0.70 K- 18 4.20

K-6 0.98 K-2 2.72

Raw materials K-14| K-15 | K-16 | K-17 | K-18 | K-19
Emalex 515 25 25 | 25 | 10 | 10 | 10 @S] £ HEOE olFolW AFHY OW 4348
Propylene glycol 138 | 88 38 145 95 45 T2 AL AT = Yok
DI water 138 | 88 38 145 95 45 D3 frstEo] 34 55 SU-DA Alolo AUFH o] o
Silicone 244 699 | 799 | 89 | 700 | 8.0 | %0 g AL Adied, HdF DA fEEL AuFAL 245
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Table 4. The Interfacial Tension of D Phase Emulsion and D
Phase

. temp hlterf{icial
No. division | 1M ) tension Type
(dyne/cm)
K-11 350 9988 212 252 D phase
emulsion
K-14 355 9965 21.2 261 "
K-17 364 9985 209 2.83 "
K - 18 367 9975 21.0 2.89 "
K-20 367 9990 211 2.90 "
K-4 - - - 500 D phase
K-5 - - - 560 "

n a2 ¢)

LS

E] 40 50 0 7
1001
[REZH P Sensor system:C35,4* SyswmRSS0
Operator: Company: History:
£0SC-Tewp.—setting  0.000 20,00
2:C5-Tonp.-ranp 5,000 Pa 20.00 - 70.00 °C 500.0 5|
3:C5-Yonp.~sotting _ 0.000 P> 00 °C 00.0 s

Figure 4. Rheological behavior of D phase emulsion.
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Figure 5. The ternary phase diagram of polyoxyethylene oley—
lether/water/octamethylcyclotetrasiloxane system at 30 TC.
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Figure 6. The ternary phase diagram of polyoxyethylene oleyl
ether/propylene glycol/octamethylcyclotetrasiloxane system at
30 T.
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Figure 7. The ternary phase diagram of polyoxyethylene oleyl
ether/propyleneglycol + water/octamethylcyclotetra siloxane sys-
tem at 30 C; D: Surfactant phase, O: Oil phase, C: Liquid
crystalline phase.
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